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(57) Abstract: As a solvent for dissolving a nucleic acid such as DNA or RNA, a solvent comprising an ionic liquid having, for 
example, ammonium cation, imidazolium cation or pyridinium cation is used and the nucleic acid is dissolved therein and preserved. 
IT) Thus, a nucleic acid such as DNA or RNA can be easily dissolved and preserved over a long period of time. 
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mmmmmmm. mm$^mm&£ nmmu^m 

[oooi] *mwfe. mmmmmmm. mm^mm^xxfmm^Mmmu z^im 

[ooo2] DNA*3«ttmNAtt, mfc&*}%mtemmyomxhz> 0 ^t<o^jj>m m&mwtu 

mm<Dm-m$cm^jrmxn^hnx^ ^ 0 

r>NA^KNA<Dm^mm^mvtc.mm^m, mm^mm, mmwM^mmm 
[0003] — jtx\ mmfe, ^.mxhtiu^-r^x^^^m^xh'o, ^m^m^ 

■So 

[0004] ^i^-c, dna[4, ^v^tcii^v^^mmi^xh^'Mmmmn^:^. -r 
v^^^^/^—m^h^mtkfDm^xh^o — ^\ KNAh, mmm. 

[0005] DNA*d J;t^RNA(D^«9^V ^^>^^T^V ^XkttSr^fS-^^, % 

TK^mmt-r^xco^mm^nxv^tio 
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[0006] £fc. DNA, RNAte, *fr^ftDNA&jW#m, RNA^Mmmi^^Xi^ 
[0007] DNA^J;iJ«RNA^^*^^§-fr^^^lJfflbTDNA*Dj;U?RNA(D^W 

##i-3r«> Brt^-efe^^^ -cd^Sx^, ^l^^M^^fc^^Bf-e^tm^ifei- 

[0008] DNA:fcJ;tfRNA#A?B*3fff*. ^MS^M^^tP^^«^-efi^^:*3t^ 

m^-r^-t^m^tix^^mm^m-.p.}. von Hi PP ei, j. Bid. 

Chem., 10, 3913(1965)) 0 

z.<Dm&&j&mu r>NA^oxxmNA^mmm&<D7Kmm^mm^^t^m 
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[0009] ##fF3Cftfcl :P.J. von Hippel, J. Biol. Chem., 10, 3913 (1965) 

[0010] ^ClUWtt, ^<D£yfjt^mfcmfrXtj:£nfdk<DXhV), DNA:JoJ;^RNA^<7)^ 

[ooi i] ^mw^-hte, _htE g m^m^i-^f^mMMm^mufc^^ m&xmvwm. 

, irfsfrib-f^VkmmK dna, kna^M, lcmmU^^b^R,mirbbhl^ 
dna, RNA^r^ttMW BTtg^^^- 

i . mm^mm-r^ b<Dx^4^\^m^h^^ b^wmb-r^mmmm^M 

4. mjfB-r^-^«#:^, ^p^pM^^tt^#:^feS^^^#m^i-§l«^ft? 

5. mm^m^tcnmmRf^mxh^b^nbir^i-4<D\^Tri^<Dmmm 
mmmm. 

6. ^^^-^«#:^^$^:T^i^^#m^-t-^^^#^. 
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7. mm&4*>m$ifcwmMts&fcvtmx*i%ftTz^b&&mbT%mmi%ftx 
[ooi2] ^mm<Dmmmmmmm^ mm^m<D4^\±mm^^h(Dxh^fc^, d 

NA, KNA^UKmmU^m^<, DNA, RNA^t>-tti#:^(iM§ 

^^*^^i-^fc^^\ dna, RNA^-r^-^ttm#:^t-^$^i^-e, ft 

^h^xhMm^m^mmxh^o 

mt^x^^nmw^m^m^, ^<Dy^tmm, jx^ummxcoRm^ 

[0013] mUMMM9, io<DT$&mft&ifcX'<?h/>&mirmX'ibZ>o 

m2mmm 1 1, i 2<d -^u^^AU^^h/^^-r mx&% 0 
[ m 3] mrnm i3<d ^u^^ru^^ h/^&^-r m xh% 0 

m5mmmi4(Dpju^^A^^w^^i-mxh^ 0 

lM6]MM&U4(DCr>X'<?h^&^irmx&& 0 

m7^f^imXMhntc.4^^Wi^BMlm-UCOO<DNMR^— h^irMX 

<fc<5o 
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[0014] ut, t-ov ^x£hKmv<tm-tz>o 

- mm. (2003) mm) xm , zfn h^mm^xt^^^r^mir^t^mtir 

•So 

[0015] ±M^^\§mVf<F> *¥xnmwi<DmM l &\z-igLthx\ ^m^h, ^ti$:m)& 

^iyf)>hm\tfb^pt^<hhinx^z.tmi-^L'\ \ ^xhrnm^mmm^v 
<mti, mmm^mm^mm^mmx^^t^h. m\^4^/^^^>x 

^mm^iomm%ur, gmxjss. owm%sxrmm<Dmxmmvxfj:^&m 

^x^m^x-h^mvx^v ^tt^^v ^5o 
[0016] -r^vy^A#^}-^L-cte, #^RB^te&<, m«\ ^eyr/^/w^vy^ 
^r^/w^vy-^^;*-^ hyr/^/w^vy^-M/^;?)-^ 

^ McfcMtVXfe, i-xf;v-3-^f;W^^!>Mty, 

3-^^/w^^^y^^-f^-^, i-^i3t o /v-3-^/w^vy^^-r^-^, i-(i, 2 

*7t{i3-tKn^^ 0 nt°/V)-3-y^-/W5^Vy^^^-^, 1, 2, 3-hy^/W5 
^yyt>^^-^, l, 2-^^/V-3-^/W^Vy?A^;^ l, 2-i?^/V-3- 

y*yvj±4^, l-y^/W^vy^^}-^ x-^-tvA^/W&AJris, l, 2- 
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t°vi?~v b\^xi^ mz.mfe£tiz>h<Dx*fet£<^ m%.\*. N-yotvv 
[0017] T>*e-&j*#<nr>'bLxt3i, m^m'MtstizhcDXfefo^K mffim&ztemm 

-N-^^-/Vt°ny^^A-r^-^if^^tf^^5 o 
[0018] *7t, ^^ttSKfrSrfllfifei-ST^^irL-Ctt, BF \ PF \ AsF \ SbF 

4 6 6 

\ A1C1 \ HSO \ CIO \ CH SO \ CF SO \ CF CO \ (CF SO ) N\ C H C 

6 4 4 4 33 33 32 322 25 

O \ CH CO \ HCO \ Cl\ Br\ I"f ©#i7^t^fflV^iW^^5/5\ JR 

2 3 2 2 

y^ty^wtb<, cp-e^cr, Br\ hco ~-c&5££a30*Li\ 

2 

[0019] -Y^ttStfm, *P^X^JK^K$tbfct(D-efeSri:dW*b<, ^-^RS^LT 

[0020] #3bih imzmwts^wmte, ^m^tc^ymmm^^mmmmmmmK 
mmK^xmmmmwiir^(Dxh^f^ -mia^mmx^f^^K m^io 

«%£*T. 0£L<ttl. 0-5. 0SCM%@J3t7?fc3 o 
[0021] -r^tt^fp^, SBftSr»#§*5^fei:LTri, %rKmfe£thZ>^(DXfets:^ 
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[0022] ^Ji^WU^i^#ffi^43J:TJ^il^*?^tt, DNA, RNAfOfi 

x{%&~rzz_tx, mm5mmm&fkfeirzmMTxmm&i%ftirz>z.b&x%, m 
frxmmmm<D&m&fei&m^mtftz> 0 z.<dw&, ffim&kvxKmzm 
m£ft%h<Dxnjz\, -m.wmmu&x&&o~4ox:H&x(Di&m*> *smx 
h^,mm^nmrxf£<^uKx-^mm^-r^b^x^ 0 

Mfcfcm$:ft?~bx\ ^mmxh^^xum , om^b(Dx^m^fcMm^m 

bt£<ft?z.b&X%Z> 0 

[oo23] j^t, &&m*s£TfimMM&mfx, ^mm^^^m^mn-r^. 

it, Tm<DmMMw&m£ftz>wxnft\<\ rmmmm^n^^n. 

fc^mms^^^X, ^^^^n^V^^AL-CV^V^irtiO. 1M 

mwm&m&mmk^ oho $d fcs&niurcig&^ny 

[0024] [-^^Jl] 
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j^xt(tt)S) i2gt&m&u ^*#h^t, 6ox:-T*&ffi\jz&tb7 0 mmw^tc 

2SX^(#0SD2Og£rg^nU 240#FM#bfc o ?5tt^*^^SUb, 
^^ffTi-T#*i-§^i:^J;«9, ^tt«#:HO(CH ) MIN-Cl£#fc 0 

2 3 

[0025] [^^!I2] 

N-^f;W^'y'- /V5g^3-^n^-i-^°n/-?y— /KT/vKy^fiSD 8. 5g£ 

lRLfc 0 #^ttfc^^^y-/V300ml^^b, ?£tt^*|^20g£»U 24 
<9, ^^mfcVmOiCYL ) MIN-Br^#fc 0 

2 3 

[0026] 

iRLfco tt^tl^^y-/HOml(C^$*t^S^, v 5 ^^/^— ^/V300ml^ 

Cl£#fc 0 
[0027] [£^0d4] 

N-y^/W^/-;HOgtl-/n^^n/^ (PjIC^ OHO M) 50g^Mi^U 
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£-&tim&&, v^^/i^— ^3oomitf t^Tb, itm^ftm^mmjto nh 

[0028] 

N-^f;W^/-/v (T/WV^$±m) lOtLbzfttx.fi'i.mMfc^ OHO M) 20 

mit&m&u mmmmur, o°cx2 0 wsj£&*fc«u 

i&UfCo ^#i-S^Sr«ffiT^r©*i-5r^^J:»9, EMIm-Br£#fc 0 
[0029] [^^96] 

-^^^!|5-e#7^EMIm-Br2g«^>7K60mHC^^b7^^m^, Ig^^tfe 
ffiBT^—^h IRA-400 (OH) (Sperco|±M) 150ml£;fcttUc#7A^ML 
, EMIm-OH(D7K^*^#7t 0 
[0030] [^F!l7] 

^f?!l6-e#fcEMIm-OH^K^60mli:, ^t^^dM^b^TOM)©. 8 

v^^/l^— ^/V300mltp^MTU id&Ufcifcflc&IIlJiXUt, MffiT\ 
01|Xb7^M^^^a#^^^bT^^tt«#:EMIm-CCOO^#^ o 

2 

[0031] [£^#18] 

^^!l6-e#/cEMIm-OH7K^60mli, t^(?P3feilXi(^)f )0. 5gb 

&m&u 24mm7Km^xmw^tc^ Tk&m&TKx&nu ^^mm^mc 

o ^^#i^^/^-^/KIH^b^(*)M)300ml^^MTU tfcJKUfc 
SR^SrlHlJRbfe, *£J»^W-/v (IbMXI (ft) M) 5ml^^$-frfc^ 
£ x >>^/^— 7VV300ml^MTU Mb«#:^[lIiDlbfc 0 i$jET\ HURL 
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[0032] [£^099] 

N-^;W^/-/> (ACROS ORGANICSM) 5g (61mmol) t^Mk (^P3fe*(fi 

ttM*MIm-Cl£#7t 0 
[0033] [^f!)10] 

N-^f/WW-/V (ACROS ORGANICS®) 5g (6 lmmol) (^P3feM 
llt(t)l)2. 3ml (6 lmmol) 24^^*^^^ *:<D&, 7i<i 

&mf±T-?W3zU -T^H«#:MIm-HCOO£#/-c 0 

[0034] mmmii 

&}&miXi¥M^f'^^Wli$ttO(Ctt ) MIN-Cl lg£llO°C-e24B#PW 

2 3 

Mm\^whDNA<Dmmum^mm^ti 0 DNAiomg^^-^^ 

*HO(CH) MIN-Cl lgK^Km-Mir&MmmoXl-Cfo^fCo 

2 3 

[0035] immmz] 

&f&miXfcW:lsfc4^V£WiffcllO(CFL) MIN-Cl lg^H0°C-e24B#PW 

2 3 

tt«f*HO(CH) MIN-Cl lg^^^^-r^taS«60°C-efcofc 0 

2 3 

[0036] [H»!J3] 

^^!|2-ef^Mbf'-r^-^tt^#:HO(CH) MIN-Br lg^l 10°C-C24B#PW 

2 3 

tfy^f&UlU ^*#BMT-CDNA10mgyMl^U «£tUfc8U »U£^ D 
NA^^^MSrfB^U/^o ^(^M*, DNAlOmg^^ytttfrHO (CH ) MI 

2 3 

N-Br lgt^^^^flfi-^^S^87°C-efeo/t 0 
[0037] [^g»!|4] 

-^^!|2-e^brt^^m»HO(CH) MIN-Br lg^H0°C-e24B#PW 

2 3 

§y^f^u ^##H^T-eRNAiomg^?M^b, m^tcm, mmi^ftfthKN 

A(DMMU&&mML,tlo RNA10mg^-r^-^tt^f*HO(CH ) MIN- 
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[0038] imjmmsi 

SSrfE&Ut, DNAlOmg^^ft^PMIN-Cl lg»^^t^# 

[0039] [HJfe#j6] 

^f^s-ef^Mbrt-r^-^^^PMiN-ci lgSri io , c-C24i^raini^^|fe*si 

Jt£fESbfn 0 ^rO^m, RNA10mg^-r^-^tt^f*PMIN-Cl lg^^i-^ 
?UJ£ fit 70°C "Cfco 
[0040] [Hife#!j7] 

^f?!l4-ef^Mbfc-r^-^tt«#:PMIN-Br lg&l lO°C-e240#^M*S^M 
U ^*#ffl^T-CDNA10mg^M^b, ^bfc^L iP|»UC36S^DNA©»#Sa 
S^fB^bfCo ^r^M*, DNA10mg^^->"l4«#:PMIN-Br lg^r^fcigtf? 

[0041] immmsi 

^^!|4-e^Mb/t-r^-^«#:PMIN-Br lg£l lor ^24B#PBi»ft^;tii 
U ^*#H^T-eRNA10mg^?M^b, ?gitbfcm. JnBLJfedSfcDNA^ig^ja 
S^fESbf'o RNA10mgdS^^tt^^PMIN-Br lgtC^^^A? 

[0042] _h|E#^Jfe#!ll— SfcfcV^TtefflUfc^tVf^fr®*^ DNA^o J; tj^RNA© 

[0043] [^1] 
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[0044] LMMM9, 10] 

^f?!|l-e#Mbf'-r^ttm#:HO(CH ) MIN-C1 2. 5g^llO c C-e24B#^ 

2 3 

llPlI^^Ibfco r<D^H»#:2. 5g£, DNAlmg(^Ji^ij9), 1. 5mg(* 

[0045] muz.B£tiz>£?i^ ^hnt^nm^m^^hMt, mmmm^^r^ 

[0046] LMMMll, 12] 

^^!ll-ef^BL7c-r^ttlR#:HO(CH ) MIN-C1 2. 5g^llO^C-C240#F^ 

2 3 

W^^U/Co ^.(D4^r^mi^2. 5gb, RNAlmgC^WfJll). 1. 5mg(H 

mmi2) t&m&u ^n^th74 o cxummmu ^h\mnx48mmMcm^tc 0 

60nm#3£(D®iUl^RNA(D»i^j^CT^^L, ^fc^lR^ffc&V >320nm^ 
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[0047] mMMl3l 

-1000. m)&&mmftffimK£Q3000rpm^l5ftm&>b&m$:n<>tc^ ± 
m^Mm^^Vtlo ifcmm^?y—/l>3ml$:J)\\X., £ibK:3000rpnrei5^5g3a 

^»L7>f^ /V2ml£r»Lfc 0 mhflfzMU^. 3000rpm-ei5^il 

&msu 3ooorpm-x:i5^m(DmMm : ^nof'o ^w&Mw&^u ttm^o 

[0048] &mvxnhfLfc&&nMVK<DnNA2m S %Mm7k5mmMMu mmm9bmm 
{-i.x^n^^Au^^w^nmL'fco mhntz.^?Y^m3\z.7F-t 0 

[0049] &^n^(DGNA2m S ^m^5ml\cmm^t^m^^mrnm(DM 
[0050] imMMi4^ 

mmm2xmhtif'RNA^mm^m^^tc&<^^ mmmizbmm^x 
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ttimmzntco m6K^n^>x^ MmRNAtrnm^^w^m^fhtc^t 
fab, ^m^mm^tc^m^n. ^miNAtmmi^^2mb^mm^ 

[0051] [H»!|15] 

^^!|7-e^Mbfc-r^-^m*#:EMIm-C COO lg£, 90°C-?36B#fig»* 

2 

&m.mu mm^m^T^DNA(±mkf&mW:)5mgbmi-&u mmvtz&. m 

mi^^br>NA(DWmn^mmi.tc 0 ^(Dffi^ DNA5mg^;^f£$ef;£EMI 

m-c coo i&\c^^\z.MMirz>ummox:-v&<>fz. 0 

2 

[0052] Lmmmi6i 

^^ye^Lfc-r^-^tt^frEMim-c coo i g ^. 9o°c-e36R# mmrnm 

2 

&&mu mmmm^TXRNA(MMim±mmm)5rn&tm&u mi$ut& 
, mm^^b-R.^A(Dmmnm^m\^tt. 0 RNA5mgd^tyttt*E 

MIm-C COO lz\Z.^^\Z.mM~tZ>Umtt0 o C-e-fo<>K. o 

2 

[0053] [^W!)17] 

^-^!|8-e#Mbf'-r^-^ttlS#:EMIm-HCOO lg£r, 90°C-e36B#^*nf^K 

^^fiS^fB^b/Co ^rO^m, DNA5mgWyttWEMIm-HCOO lgt£ 
^^^fi?i-5tM«60°C-efeo7t 0 

[0054] \MMmi&] 

-a-^!l8-ef^Mbrt^^tt«#:EMIm-HCOO lg^, 90°C-e36B#^*PI^K 

Q&mu mmmmn.rxR.NA5m S tu^u m^tzM, mmv^bRNAcD 

mMU&.&mm^o Wtfg^ RNA5mg/^^H«#:EMIm-HCOO lg{£ 
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[0055] [^2] 
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[0056] [Hife0!ll9] 

^f?!l9^BL7c-r^-V«^MIm-Cl lg^7O o C-C160#F^^m*^^:Mb 

DNA(7^^M^fE®:Lfc 0 ^<£>f£Jfl, DNA10mg/^^H«#:MIm-Cl lg 

[0057] [||»!|20] 

^^!iio-efNMbri-r^->-ttm#:Mim-Hcoo iE^7o°c-ci6mmMmM^ 

ti#HMTONA((*)^nl) lOmg^l^U ^itbfcfL »L 
^/55^DNA(D^^^S^fE^b7^ 0 -t^Sfe^ DNAlOmg^^yttSfrMIm- 
HCOO lglcm^m^M1rZ > um*£85 0 CX«&<>fc 0 
[0058] JifB#^F!jl9feJ;tJ«20^feV^Tffifflb7^^^ttlS#:(D«^, DNAO^^t 

[0059] [^3] 
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However, imidazolium cation and a halide ion constituting an ionic 
liquid in which nucleic acids can be dissolved and a neutralized ionic 
liquid comprising such a cation and such an anion are reported in document 
1 (Yukinobu FUKAYA et al . , Kakusan o Yokai saseru Noryoku o Motsu Ion-sei 
Ekitai no Sakusei, CSJ: The Chemical Society of Japan Dai 84 Shunki Nenkai 
- Koen Yokoshu I, 11 March, 2004 (11.03.04), page 353, 2 D4-05 (see Fig. 
1) . Therefore, the above common matter cannot be regarded as "a special 
technical feature" in the meaning within PCT Rule 13.2. 

Such being the case, claims 1 to 7 have six groups of inventions, 
i.e., the inventions wherein the cation constituting an ionic liquid 
is ammonium cation, the inventions wherein the cation constituting an 
ionic liquid is imidazolium cation, the inventions wherein the cation 
constituting an ionic liquid is pyridinium cation, the inventions wherein 
the anion constituting an ionic liquid is a halide ion, the inventions 
wherein the anion constituting an ionic liquid is a carboxylate ion having 
from 1 to 3 carbon atoms in total, and the inventions relating to a 
neutralized ionic liquid. 
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